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THE TRAVEL OF CIRCULAR DEPRESSIONS AND TORNADOES AND THE RELATION OF PRESSURE TO WIND FOR CIR- 
CULAR ISOBARS. 

By Sir NAPIER SEAW. 

This memoir is a continuation of the study of traveling 
cyclonic depressions which was begun in t,he Life History 
of Surface Air Currents 01. 0. 1741, published in 1906. 
Those who are accustomed to study weather maps have 
generally formed the idea bhat the typical cyclonic de- 
pression which is represented by a group of concentric 
circular isobars on the map is t.he base of a column of air 
whirling about an axis and traveling over the countr . 
foot of t,he axis of the whirl has been supposed to be the 
center of the circle of isobars, and the moving column has 
been supposed to be fed on all sides by air movina along 
spiral curves to the axis. These views as apphd  to 
traveling depressions , a.re really erroneous. 

It was shown in the Life History that in actual cases 
the air was fed into the cyclone on the right front, and, 
as a rule, in spite of appearance, did not reach the asis in 
the end, but was thrown out a nin from t.he rear of the 

spiral movement was in those cases siniplg deceptive. 
The new investigation began bv pointing nut thnt 

there might be cases of reFolvino columns of nir travelina 
over the country, the bases of &ich u-ere not representea 
on the map by groups of circulnr isobars, but by the 
isobars of “ a small secondary.” The destmc,t,ive small 
secondary of March 24,1895, was identified as an esaniple. 
The tornado in South Wales on October 27, 1913, wa.s 
cited as another esample, and it was generally concluded 
that traveling revolving columns of air were to be found 
as secondaries mainly in the southern parte of great 
cyclonic depressions, not a t  the centers of those depres- 
sions. The primary depression WRS thou h t  to represent 

out in a paper onRevolvingFluid in t,he Atmospherebefore 
the Royal Society in June, 1917. 

The present memoir reca itulates that paper and car- 

“normal cyclone”: t’hat is, one in which the velocity in 
rotation is proportional to the distance from t,he asis as 
it is in the case of a revolving solid. This normal cyclone 
is sup osed to travel with a specified velocity which is 
prom B ed for by the proper adjust.ment, of the distribution 
of ressure. 

is explained that what niay be called the center of 
winds, or the “kinematic center” of the motion; t,hat is, 
the point round which the winds of a map would appear 
to circulate, is not the cent’er of isobars, but a point some 
way from that center on the left of its line of motion. 

aths of air would be those t.raced out by points 
The attac ! ed to a horizontal circle, which has its center at  the 
true center of permanent rotation (called the tornado 
center), and which rolls alona the path of the kinematic 
center. The distance apart 07 the real center of rotation 
and the apparent or instsiitaneous center depends on 
the rate of rotation and the rate of travel: it may be in 
some cases 60 miles or more. 

The center of isobars lies between the other two centers 
at a position which can also be calculated from t.he rate 
of rotation and the rate of t.rave1 by allowing for the dis- 
tribution of pressure corresponding to each. The whole 
field of pressure will consist of the combination of the cir- 
cular isobars representing the rotation, with the linear 

Without any special examination of the question t i e 

cyclone on t,he same side, so t f iat the apparent inward 

motion of a different kmd. These conc ff usions were set 

ries the stud further by cal ? ing attention to certain propo- 
sitions app P icable to the case of what is called the 

1 GeophysicaI Memoirs, No. 12, British Meteorological Ofice, 1918, 4O, 44 pp., 5 pl., 
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isobars representing a stseam of air which would carry 
the rotating column along. The com lete base of the 
revolving column will include any circ 3 ar isobars shown 
on the niap on the left-hand side of the path of the center, 
slid a number of additional isobars formed of arcs of cir- 
cles on the richt hand side of the path of the center of the 
disk or circdar base which a 1  up the area of the disk. 
Thus IL spinning disk of air in a flowing stream of air 
~-ould give to a map the ap earance of winds circulating 
round a point on the left ofi ts  path, and the controlling 
pressure which would kee the system in being is a set of 

of isobars on trhe ma I),  also on t,lie left. The position of 

t.ion a t  all. It would be somewhere in a set of curved 
isobars; and though its position could be accertained if 
t,he rate of travel were known, there is nothing special to 
mark it on the map. 

It is on that account that the true osition of the axis 
of rot.at.ion has never been suspected i uring the 60 yeaw 
of the study of weather ma s, yet the true position is a 

of t r ad ing  cyclones. The ihysical xocesses of ascend- 
ing air. rainfdl, and the like should be thought of as 
referred to the cent,er of the traveling disk, not to the 
point on tlic map which for the moment has no velocity; 
nor to t.he still more apparent center of isobars. 

It is also showii that air in instantaneous rotation round 
a point will develop a similar circulation a t  successive 
point,s along a line 011 the niap if it  is ushed by a uniform 
field of pressure toward t4lie riglit o P the path which the 
center lins to follow, and this may prove to be the opera- 
tive cause of the traveJ of isoba1.s in certain cases.. Any 
group of isoham which (apart from disturbance at the 
surface) are not in wreement with the actual winds are in 
a condition to t.ravel?ike a cyclone, the direction and speed 
of travel depending upon the divergence between the 
ac tual winds and the winds computed from the isobars.- 
Meteorological Office Clkcular 25, June 24, 1918. 

isobars centered round a a. ifferent point the actual center 

the actual center of t. 4 ie disk itself would not att,ract atten- 

matter of great iniportamce P or the physics and dynamics 

THE RELATION OF WIND T O  THE DISTRIBUTION OF 
BAROMETRIC PRESSURE. (MANUAL OF METEOR- 
OLOGY, PART IV.) 

By Sir NAPIER SEAN-. 

Sir Sapier Shads  recently published work, on “the 
Relation of the Wind to the Distribution of Barometric 
Pressure,” which comprises Part 1V of a “hfanual of 
Jfetcorolngy,” is largely a suinniary of previous efforts and 
investigations in aerology.a In  the preface, the author 
says: ‘ * i t  represents the pro ess made chiefly by those 

Office in the past PO years. * * * Our concern in 
this work is to present a sumn!ary * * * in the 
niost handy form for conveying an idea of the information 
which is available.” 

The subject matter of t,he book proceeds lo ‘cdy from 
the observation of surface phenomena to tr ose of the 
upper air, in order to establish, if possible, some relation 
between these surface phenomena and the processes 
which are taking place aloft. Particular emphasis is 

who have hcen associated i n  t F ie workof the Meteorological 
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-4 reviey dr this)wdrk hy do& Dobson is published in the Quart. Jonr. Roy. 

Meteordogwal Soc., July, 1919, vol. 45, pp. %2-%4. 


